Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.005 Å; disorder in main residue; R factor = 0.071; wR factor = 0.219; data-to-parameter ratio = 13.2.
In the title compound, C 20 H 25 ClN 6 2+ Á2ClO 4 À , the organic cation is roughly planar, as shown by the dihedral angle of 3.78 (3) between the quinazoline and chlorophenyl rings. The quinazoline ring is itself approximately planar, with an average deviation of 0.018 (4) Å . The organic cation adopts an E configuration with respect to the C N double bond of the hyrazinyl group. The (dimethylazaniumyl)propylamino side chain is disordered over two sets of sites with occupancies of 0.768 (10) and 0.232 (10). In the crystal, two cations and four anions are linked by strong N-HÁ Á ÁO hydrogen bonds. Weak C-HÁ Á ÁO hydrogen bonds exist among these aggregates. Table 1 Hydrogen-bond geometry (Å , ). The target compound was designed and synthesized as part of on-going studies aimed at developing antitumor agents based on 4-aminoquinazoline and 4-aminoquinoline nuclei. These have aroused increasing attentions for excellent antitumor potency in recent years, such as gefitinib, the traditional immunostimulatory agents CQ and their derivatives (Abouzid et al., 2008; Zhang et al., 2008; An et al., 2010) . With the aim to improve the electron affinity and better biological interactions, a hydrazone fragment was introduced (Horiuchi et al., 2009 ).
Related literature
The crystal structure of the title compound is given in Fig. 1 . The quinazoline ring is approximately planar, with an average deviation of 0.018 (4) Å. The dihedral angle between the quinazoline ring and the chlorophenyl ring is 3.78 (3) °.
The (dimethylazaniumyl)propylamino side chain of the compound is disordered over two sites with occupancies of 0.768 (10) and 0.232 (10), respectively. The cationic part of the compound establishes strong N-H···O hydrogen bonds (N5-H5C-O2, N2-H2D-O7, N1-H1A-O3, N4-H4C-O1, Table 1 ) with the perchlorate anions. The resulting aggregates of two cations and four anions are linked by weak C-H···O hydrogen bonds (C1-H1C-O6, C1-H1D-O6, C19-H19-O2, Table 1) in the crystal structure (Fig. 2) .
Experimental
Using 2-aminobenzoic acid and urea as the starting materials, (E)-N-(2-(2-(4-chlorobenzylidene)hydrazinyl) quinazolin-4-yl)-N′,N′-dimethylpropane-1,3-diamine was prepared according to literature methods (Abouzid et al., 2008; Horiuchi et al., 2009) . The compound was purified by silica gel column chromatography (CH 2 Cl 2 /Methanol 15:1). 70% Perchloric acid (24 mmol, 1.96 ml) was added to a solution of the compound (20 mmol, 7.7 g) in acetone (50 ml) at room temperature. Then the reaction mixture was stirred at 313 K for 3 h. After cooling to ambient temperature, the resulting precipitate was filtered and washed with acetone. The resulting solids were dissolved in methanol for 15 days to yield the title compound as colorless single crystals (70% yield).
Refinement
All H-atoms were positioned geometrically and refined using a riding model, with C-H = 0.96 Å (methyl), C-H = 0.97 Å (methylene), 0.93 Å (aromatic), N-H = 0.86 Å (amine and aromatic), and U iso (H) =1.2U eq (C,N).
Computing details
Data collection: SMART (Siemens, 1996); cell refinement: SAINT (Siemens, 1996) ; data reduction: SAINT (Siemens, (4) 
